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Professor R A Shooter (St Bartholomew's Hospital, London) wished to amplify the quotation, made by Sir Eric Riches, of a statement he had made elsewhere. Given good ventilation, good aseptic discipline and the absence of sepsis and of carriers of epidemic staphylococci from the surgical team, the wound sepsis rate, attributable to the theatre, should be under 1%. However, ventilation could not of course be expected to prevent wound infection due to sepsis in the surgical team or to a carrier in the surgical team, as described by Mr Murley. Mr David Aiken (Royal Infirmary, Doncaster) said that he believed he was the first in this country to use low temperatures in general operating theatres. Since 1947 he had operated on over 2,000 patients in temperatures between 40°F and 60°F at a relative humidity of 30% to 45%. This trial was carried out to determine if these conditions had any ill effects on the patient. The results had been most gratifying, as there had been less 'shock', fewer transfusions, diminished wound and chest infections and no explosions. The theatre staff, anesthetists and surgeons had been able to work in comfort and had concluded the long operating session without thermal stress or breaks for fluid replenishment. This experiment had satisfied him that all new theatres should be fully air conditioned to permit operating at temperatures between 55°F and 65°F whatever the ambient temperature. The relative humidity should be controlled at between 35 % and 45 %. On account of the excessive heat and humidity, recently built theatres which had low ceilings and were designed as a 'room within a room' had proved dangerous for the patient and were intolerable to work in. All theatres in large hospitals should, therefore, be fitted with full air conditioning preferably of the 75 % recirculation type. High-grade terminal and duct filters to supply sterile air to the operating area at 30 to 50 changes per hour should be insisted upon. Apart from the above advantages it was cheaper to install and maintain than the 100% fresh air plant.
For theatre walls, paint and plastic materials were not yet a substitute for the well-tried tiles with narrow jointing which were pleasant in appearance, lasted a lifetime and could be readily cleaned by the theatre attendants and, therefore, did not require long pericds of theatre closure for painting or repair. He did not believe they were responsible for wound infections.
Theatre floors should be laid in small terrazzo squares which could be cleaned via gulleys of the self-flushing type. No theatre sister was happy with the latest mechanical washing apparatus which had several disadvantages.
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Paper Tento As the indications for the various surgical methods used in the treatment of Fallot's tetralogy are still being debated, we have considered it of interest to give a survey of the long-term results of the Blalock-Taussig anastomotic operation. This can now be done on the basis of a period of observation covering ten to fifteen years.
Case Material
Between January 1948 and January 1952 the Department of Thoracic Surgery, Rigshospitalet, Copenhagen, undertook thoracotomies on 103 patients with Fallot's syndrome with a view to establishing an anastomosis between the subclavian and the pulmonary artery; 95 had a Fallot's tetralogy and 8 Fallot's pentalogy. In 97 of the 103 cases the diagnosis was confirmed by right heart catheterization.
All the patients were cyanotic. In most cases the arterial oxygen saturation was less than 90 %, the majority of the patients showing a level of 70-80%. At exercise tests the oxygen saturation fell 5-40%, determined by ear oximetry. The hmemoglobin concentration was usually considerably raised and averaged 20-4 g %.
The age at operation averaged 10'6 years; the youngest patient being 5 months, the oldest 32 years old. The distribution in age groups appears in Table 1 . The functional capacity at the pre-and post-operative examinations was graded according to the following criteria: Functional group I: Symptomless except on heavy exertion. Can play with other children, but cannot keep up with them in fast running and in sport.
Functional group Il: Symptoms on moderate exertion. Can walk to the second floor and ride bicycle any distance on level ground, but only with difficulty uphill. Children must have frequent periods of rest during their play. A post-operative improvement resulting in a functional upgrading of two or more was considered an excellent result, and an improvement resulting in an upgrading of one as a good result.
The results of a five-year follow-up of the same patients have been given in an earlier publication (Husfeldt et al. 1961 ).
Results
Immediate results: Operative death, i.e. death during operation or within a month after operation, occurred in 9 cases. Among the patients under the age of 3, 2 out of 5 died, whereas the mortality rate was appreciably lower in the other age groups (Table 1) . Four patients died before the anastomosis was established and 2 after an operation which proved exploratory only, as the pulmonary artery was too narrow for the anastomosis to be undertaken. The remaining 3 deaths occurred after the anastomosis had been completed.
An anastomosis was established in 79 of the surviving patients. In the remaining 15 surviving patients, thoracotomy had remained exploratory, either because the pulmonary artery was hypoplastic, or because the subclavian artery was too short.
Late results: Of the 79 patients in whom a Blalock-Taussig anastomosis was established 78 had a follow-up examination ten to fifteen years after operation, and the average period of observation was twelve years. The only patient not reviewed is resident abroad.
The functional capacity prior to operation and at follow-up examinations is shown in Fig 1. Prior to operation most of the patients were placed in functional group III, and none in functional group I, whereas at the follow-up examinations, 52 % were placed in functional group I or II. In terms of functional improvement the result was considered excellent in 17 and good in 23 patients (Fig 2) . In 38 patients operation brought about no lasting improvement. Among these, 4 patients underwent open operation and 4 died during the follow-up period, five, nine, eleven and twelve years after operation, aged 14, 15, 24 and 28 years respectively. In one case the cause of death was a brain abscess, in two cases right-sided heart failure; in the remaining case the cause of death is unknown. 
Taussig operation and at follow up
Taken as a whole, a long-lasting improvement in the functional capacity was observed in 40 (51 %) of the 78 patients. The percentage of improved patients in the age groups over 3 years ranged from 41 to 65, whereas 3 patients under 3 years of age showed no clinical improvement (Table 1) .
It was evident that the Blalock-Taussig anastomosis was functioning at the follow-up examination in at least 46 of the 78 patients in so far as a continuous murmur could be heard over the area of anastomosis. The murmur was demonstrated more often in patients who had achieved an excellent result (Fig 2) .
In most of the improved patients a fall in the concentration of hxemoglobin was observed. In patients with an excellent result the fall averaged 1 -6 g %, and in patients with a good result 0-7 g %. Correspondingly the arterial oxygen saturation at rest showed an average increase of 9 % in patients with an excellent result, whereas in patients with a good result the average increase was 2 %. In the group without functional improvement, changes in the heemoglobin and the arterial oxygen saturation were slight (Fig 3) .
The percentage of arterial oxygen saturation seldom rose to values higher than 85, and consequently the mildly cyanotic patients were only slightlyif at allimproved by operation. At exercise tests, the fall in arterial oxygen saturation, determined by ear oximetry, remained unchanged after operation. The explanation of the phenomenon may be that the fall in arterial oxygen saturation during exercise in patients with Fallot's tetralogy is determined by the following factors: (1) A fall in the resistance of the systemic output.
(2) A constant high 'resistance' in the pulmonary stenosis during exercise. (3) An increase in alveolar ventilation. (4) A fall in venous oxygen saturation during exercise to a level which increases the oxygen uptake in the lungs.
The first three factors should not be affected by establishment of an anastomosis between the subclavian and the pulmonary artery. The resistance in the anastomosis is reasonably unchanged during exercise and the improvement of the venous oxygen saturation owing to the operation is neutralized by the drop in hlmoglobin concentration. Consequently the fall in arterial oxygen saturation during the same degree of exercise should be nearly unchanged by the operation and the higher level of arterial oxygen saturation is the only important factor concerning the increase in functional capacity after operation.
The size of the heart, expressed in cardiothoracic ratio, was moderately increased compared with the pre-operative value (Fig 3) owing to increased cardiac output.
Discussion
In cyanotic patients with Fallot's tetralogy an anastomotic operation ad modum Blalock-Taussig may cause an impressive clinical improvement, lasting for more than ten years. Thus, in our series good and long-lasting results were achieved in about half the patients operated upon after the age of 2 or 3 years. In our small number of patients below this age we-found the operative mortality high and the clinical improvement disappointing. Corresponding results were previously demonstrated by Taussig et al. (1962) and M0ller (1962) whereas Gammelgaard et al. (1961) reported on more encouraging results in the younger age groups.
The post-operative improvement manifests itself in an increase in functional capacity, a less marked polyglobulia and an increase in the arterial oxygen saturation. At the same time the size of the heart is usually slightly increased. The arterial oxygen saturation at rest is rarely raised to values of more than 85 %, and the operation causes no change in the fall in arterial oxygen saturation during exercise.
A comparison between the above results and
those of open intracardiac repair shows that the primary mortality rate is considerably lower in patients undergoing anastomotic operations (cf. Brock 1959 , Kirklin et al. 1960 , Poulsen et al. 1963 ). On the other hand the optimum result of a Blalock-Taussig operation will be a reduction of the arterial oxygen desaturation and not an elimination of the veno-arterial shunt, neither will this operation lower the systolic hypertension in the right ventricle. Consequently, open cardiac repair must be the preferable procedure when it can be performed with a reasonably low mortality rate and a lower risk of post-operative incompetence of the pulmonary valves.
Summary
The late results ofthe Blalock-Taussig operation of Fallot's tetralogy are evaluated on the basis of a ten-to fifteen-year follow up. Thoracotomies were undertaken in 103 individuals. Nine patients died during or immediately after operation. Fifteen survived a thoracotomy, which remained exploratory only for anatomical reasons, whereas 79 survived a technically successful operation. At the follow-up examination comprising 78 of the above 79 patients, a lasting improvement was found in 40, and only 4 had died during the follow-up period. These results were compared with those of open cardiac repair.
